Effect of decorin and dermatan sulfate on the mechanical properties of a neocartilage.
Decorin is known to influence the size of collagen fibrils in ligaments and tendons and it has been hypothesized to provide a structural link between collagen fibrils in connective tissues, including cartilage. Coincidently, mechanical properties of skin, ligament, and tendons are altered in decorin knockout mice, suggesting it may influence the structural properties of tissue or tissue matrix organization. To further examine the role of decorin in the extracellular matrix development and subsequent material properties of cartilage, tissue (neocartilage) was grown in a 3D culture model using a pure population of genetically modified chondrocytes stably overexpressing decorin (DCN) or decorin lacking dermatan sulfate (MDCN). An empty vector (CON) served as a virus control. Following generation of the cartilage-like tissues, mechanical properties in tension and compression, collagen fibril diameter, matrix organization, and biochemistry of the tissue were determined. There were no differences between CON and DCN tissues in any parameter measured. In contrast, tissue generated in MDCN cultures was thinner, had higher collagen density, and higher elastic moduli as compared to both CON and DCN tissues. Considering there was no difference in stiffness between CON and DCN tissues, the notion that decorin contributes to the mechanical properties via load transfer was refuted in this model. However, contrasts in the mechanical properties of the MDCN tissue suggest that the dermatan sulfate chains on decorin influences the organization/maturation and resultant mechanical properties of the matrix by as an yet-unidentified regulatory mechanism.